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Abstract

The problem is to determine the transitional flow aero-

dynamics and aerothermodynamics, including he base flow

characteristics, of the Aeroassist Flight Experiment (AFE).

The justification for the CFD Application stems from MSFC's

system integration responsibility for the AFE. To insure

that the AFE objectives are met, MSFC must understand the

limitations and uncertainties of the design data.

Perhaps the only method capable of handling the complex

physics of the rarefied high energy AFE trajectory is Bird's

Direct Simulation Monte Carlo (DSMC) technique. The three-

dimensional code used in this analysis is applicable only to

the AFE geometry. It uses the Variable Hard Sphere (VHS)

collision model and five specie chemistry model available

from Langley Research Center.

The code will be benchmarked against the AFE flight data

and used as an Aeroassisted Space Transfer Vechicle (ASTV)

design tool. Meanwhile, the code is being used to understand

the AFE flow field and verify or modify existing design data.

Continued application to lower altitudes is testing the

capability of the Numerical Aerodynamaic Simulation Facility

(NASF) to handle three-dimensional DSMC and its practicality

as an ASTV/AFE design tool.
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